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1 Introduction
$G_{\mathbb{C}}$ G real form $K$ G
$\kappa_{\mathbb{C}}$ ( ) $G_{\mathbb{C}}$
$X=G_{\mathbb{C}}/P$ KcK GRR 1 1
$([\mathrm{M}4])_{0}$
$K_{\mathbb{C}}\backslash X\ni S-S’\in G_{\mathbb{R}}\backslash X$
$\Leftrightarrow S\cap S’$ (1.1)
[GM1] $S\in K_{\mathbb{C}}\backslash X$ $G_{\mathbb{C}}$
$C(S)=$ { $x\in G_{\mathbb{C}}|xS\cap S’$ }
$S’$ (1.1) $X$ $G_{\mathbb{R}}-\Phi \mathrm{b}\grave{\mathrm{x}}\Xi$- $C(S)$
$G_{1\mathrm{R}}$- KcK
$\mathfrak{g}_{\mathbb{R}}=\not\in\oplus \mathrm{m}$
$\mathbb{R}$ Cartan $\mathrm{t}$ $\mathrm{i}\mathfrak{n}\iota$ 1




1.1([WZ1, $\mathrm{W}\mathrm{Z}2,$ $\mathrm{F}\mathrm{H},$ $\mathrm{B},$ $\mathrm{G}\mathrm{M}1$ , M7, M8, M9]) $S\neq X$
$\grave{\grave{3}}$ nonholomorphic type
$C(S)_{0}=D$ $C(S)_{0}$ $C(S)$





$G_{\mathbb{C}}$ full flag manifold $G_{\mathbb{C}}/B$ ( { 2
KCC $S_{(1\rangle}=K_{\mathbb{C}}B/B=Q/B$ $S_{(2)}=K_{\mathbb{C}}w_{0}B/B=\overline{Q}w_{0}/B$
$\grave{\grave{>}}$
$Q=K_{\mathbb{C}}\exp \mathfrak{n}$ t $G_{1\mathrm{R}}/K$ $w_{0}$
, $P\supset B$ } $S_{(1\}}P$
$S_{(2)}P$ $G_{\mathbb{C}}/P$ holomorphic type KR {J KCK





2$B$ $\alpha$ w $B$
P $P_{\alpha}=B\mathrm{u}Bw_{\alpha}B$ $P_{\alpha}/B\cong P^{1}(\mathbb{C})$ S- $S$






$S_{m}^{cl}=S_{m-1}^{cl}P_{\alpha_{m}}$ $(m=1, \ldots, \ell)$
$\dim_{\mathbb{C}}S_{m}=\dim_{\mathbb{C}}S_{m-1}+1$ ($m=1,$ $\ldots$ ,
$S_{0}$ $K_{\mathbb{C}^{-}}B$
$S_{k}=S$ for some $k$
$S_{\ell}=S_{\mathrm{o}\mathrm{p}}$ ( $S_{\mathrm{o}\mathrm{p}}$ 1 $K_{\mathbb{C}^{-}}B$ )
$x\in G\mathrm{c}$
$l_{m}(x)=xS_{m}^{cl}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{4}}\cdots P_{\alpha_{m+}1}=xS_{0}P_{\alpha_{1}}\cdots P_{\alpha_{m}}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{\ell}}\cdots P_{\alpha_{m+1}}$
1.1
L3 ([M8]) (i) $I_{0}(x)$ $I_{m}(x)$ $(m=1, \ldots, \ell)_{\text{ }}$
(ii) $x\in D^{d}\cap C(S)$ $I_{k}(x)=xS\cap S_{k}’$
14(1)[M8] $(\mathrm{v}\mathrm{e}\mathrm{r}. 1)$ 13(ii) gap





L5 ([M8]) G $G_{\mathbb{C}}/P$
kffi $S$ $C(S)_{0}=D$ (
[M7] )
$D\subset C(S)$ $([\mathrm{M}6])_{\text{ }}x\in D^{d}\cap C(S)$
$x\in D$ $S_{k}P_{\alpha_{k+l}}$ $\ldots P_{\alpha_{\ell-1}}\cap S_{\mathrm{o}\mathrm{p}}=\phi$ duality
([M2]) $S_{k}’P_{\alpha_{k+1}}\cdots P_{\alpha_{\ell-1}}$ $S_{\mathrm{o}\mathrm{p}}’=\phi$
$S_{\mathrm{o}\mathrm{p}}’P_{\alpha t-1}\cdots P_{\alpha_{k+1}}\cap S_{k}’=\phi$
13(ii)
$xS^{cl}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{t-1}}\cdots P_{\alpha_{k+1}}=xS^{c\mathit{1}}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{\ell}}\cdots P_{\alpha_{k+1}}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{\ell-1}}\cdots P_{\alpha_{k+1}}$
$=xS\cap S_{k}’$ $S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{l-1}}\cdots P_{\alpha_{k+1}}=\phi$ .
3$xS_{l-1}^{cl}\cap S_{\mathrm{o}\mathrm{p}}’=xS^{cl}P_{\alpha_{k+1}}\cdots P_{\alpha_{t-1}}\cap S_{\mathrm{o}\mathrm{p}}’=\phi$ .







$G_{\mathbb{C}}=SL(3, \mathbb{C}),$ $G_{\mathbb{R}}=SU(1,2)$ ,




$B$ G –.— full
flag manifold $X=G_{\mathbb{C}}/B$ $(\ell,p)$ ( $P$ $\mathbb{C}^{3}$ 1 $p$ {
$\ell$
$\mathbb{C}^{3}$
2 ) $X$ 6 KcK
$S_{(1)}=\{(l, p)\in X|\ell=V_{-\}}^{0}$ ,
$S_{(2)}=\{(\ell,p)\in X|p=V_{+}^{0}\}$ ,
$S_{(3)}=\{(\ell,p)\in X|\ell\subset V_{+}^{0}, p\supset V_{-}^{0}\}$ ,
$S_{(4)}=\{(\ell, p)\in X|p\supset V_{-}^{0}\}-(S_{(1)}\cup S_{(3)})$ ,
$S_{(5)}=\{(\ell,p)\in X|\ell\subset V_{+}^{0}\}-(S_{\langle 2)}\cup S_{(3\}})$ ,
$S_{\mathrm{o}\mathrm{p}}=X-(S_{(1)}\cup S_{(2)}\mathrm{U}S_{(3i}\cup S_{\{4)}\cup S_{(6)})$ .
( [M5], [MO] )
4$**$ $*\mathrm{I}*\in G_{\mathbb{C}1}$
,
$P_{2}=1\mathrm{f}_{0}^{*}$ $**$ $**]\in G_{\mathbb{C}}$





$S_{(1)}’=\{(\ell,p)\in X|P-\{0\}\subset C_{-}\}$ ,
$S_{(2)}’=\{(\ell,p)\in X|p-\{0\}\subset C_{+}\}$ ,
$S_{\langle 3)}^{l}=\{(l,p)\in X|\ell-\{0\}\subset C_{+}, p\cap C_{-}\neq\phi\}$ ,
$S_{(4)}’=\{(\ell,p)\in X|\ell\subset C_{0}\}-S_{\mathrm{o}\mathrm{p}}’$ ,
$S_{(5)}’=$ { $(\ell,p)\in X|p$ $C_{0}$ } $-S_{\mathrm{o}\mathrm{p}}’$ ,




$=\{Q(z, z)=0\}$ $\{Q(z, z)>0\}$ $\{Q(z, z)<0\}$
xKC-$ $(V_{+}, V_{-})=(xV_{+}^{0}, xV_{-}^{0})$ $G_{\mathbb{C}}/K_{\mathbb{C}}$ $V_{+}\cap V_{-}=$
$\{0\}$
$\mathbb{C}^{3}$ 2 $V_{+}$ 1 $V_{-}$
Akhiezer-Gindikin
$D/K_{\mathbb{C}}=(C(S_{(1)})\cap C(S_{(2)}))/K_{\mathbb{C}}=\{(V_{+}, V_{-})|V_{+}-\{0\}\subset C_{+}, V_{-}-\{\mathrm{O}\}\subset C_{-}\}$
$\partial(D/K_{\mathbb{C}})$ 3
$D_{1}=$ { $(V_{+},$ $V_{-})\in G_{\mathbb{C}}/K_{\mathbb{C}}|V_{+}$ $C_{0}$ $V_{-}-\{\mathrm{O}\}\subset C_{arrow}$ },
$D_{2}=\{(V_{+}, V_{-})\in G_{\mathbb{C}}/K_{\mathbb{C}}|V_{+}-\{0\}\subset C_{+}, V_{-}\subset C_{0}\}$ ,
$D_{3}=$ { $(V_{+},$ $V_{-})\in G_{\mathbb{C}}/K_{\mathbb{C}}|V_{+}$ $C_{0}$ $V_{-}\subset C_{0}$ }
5$S_{0}=S_{(1)},$ $S_{1}=S_{(4\})}S_{2}=S_{\mathrm{o}\mathrm{p}},$ $S_{1}^{\mathrm{c}l}=S_{0}P_{1},$ $S_{2}^{c\mathit{1}}=S_{1}^{c\ell}P_{2}$ $xK_{\mathbb{C}}\in$
$D_{1},$ $D_{2}$ 13 $I_{0}(x)=xS_{(1)}\cap S_{\mathrm{o}\mathrm{p}}’P_{2}P_{1},$ $I_{1}(x)=xS_{(4\rangle}^{d}\cap S_{\mathrm{o}\mathrm{p}}’P_{2)}I_{2}(x)=$






$xK_{\mathbb{C}}\in D_{2}$ $V_{-}=xV_{-}^{0}$ $C_{0}$
$I_{0}(x)=(xS_{(1)}\cap S_{\acute{\mathrm{o}}\mathrm{p}})\mathrm{u}(xS_{(1)}\cap S_{(4)}’)$
$\cong\{\mathrm{p}\mathrm{t}\}\mathrm{u}\mathbb{C}$




$I_{j}(x)(j=0,1,2)$ $x\in D_{1}$ $j=0$
$xS_{j}\cap S_{\mathrm{j}}’$ l
$j=1,2$ $D_{1}\mathrm{u}D_{2}$ $C(S_{j})$ $D_{1}$ $D_{2}$ $\partial(D/K_{\mathbb{C}})$
dense $C(S_{j})_{0}\subset D$
$C(S_{(4\}})_{0}\subset D$ $C(S_{\mathrm{o}\mathrm{p}})_{0}\subset D$
$j=0$ $C(S_{(1)})=\{x\in G_{\mathbb{C}}|xV_{-}^{0}-\{0\}\subset C_{-}\}$ .
$D_{1}\subset\dot{C}(S_{(1)})$
3




$\mathfrak{g}_{\mathbb{R}}=\mathrm{t}\oplus \mathrm{m}$ Cartan involution $\theta$ : $Y+Z\vdasharrow Y-Z(Y\in\not\in, Z\in \mathrm{m})$
83.1 ([A], [M1], [R]) $\mathcal{F}$ GRG
$B=B( \mathrm{j}, \Sigma^{+})=\exp(_{\alpha\in\Sigma}\sum_{+\mathrm{u}\{0\}}$ $\mathfrak{g}_{\mathbb{C}}(_{J}|, \alpha))$
$\dot{2}$
$\mathfrak{g}_{\mathbb{R}}$ \mbox{\boldmath $\theta$}\mbox{\boldmath $\theta$} $\Sigma^{+}$ $\Sigma=\Sigma(\mathfrak{g}_{\mathbb{C}}, i\mathrm{c})$
$\alpha\in\Sigma \mathrm{u}\{0\}$ $\mathfrak{g}_{\mathbb{C}}(\mathrm{i}, \alpha)$
$\mathrm{g}_{\mathbb{C}}(\mathrm{j}, \alpha)=$ { $X\in \mathfrak{g}_{\mathbb{C}}|[Y,X]=\alpha(Y)X$ for all $Y\in j$ }
$\Sigma$
(i) $\theta(\alpha)=\alpha$ $\mathfrak{g}_{\mathbb{C}}(j$ , \mbox{\boldmath $\alpha$} $)$ e $\alpha$
(ii) $\theta(\alpha)=\alpha$ $\mathfrak{g}_{\mathbb{C}}(j, \alpha)\subset \mathrm{m}_{\mathbb{C}}$ $\alpha$
(iii) $\theta(\alpha)=-\alpha$ $\alpha$
(iv) $\theta(\alpha)\neq\pm\alpha$ $\alpha$
[V] Lemma 5.1 [M3] Lemma 3 $P_{\alpha}/B\cong P^{1}(\mathbb{C})$
$P_{\alpha}$ GRG
32 (i) $\alpha$ $P_{\alpha}=(P_{\alpha}\cap G_{\mathbb{R}})B$
(ii) $\alpha$ $P_{\alpha}/B\cong P^{1}(\mathbb{C})=\mathbb{C}\mathrm{U}\{\infty\}$
$P^{1}(\mathbb{R})$ 3 (h\cap G\tilde offi $(P_{\alpha}\cap G_{\mathbb{R}^{-}}$
1 )
(iii) $\alpha$ $P_{\alpha}/B$ 1 $P_{\alpha}$ GRG
33 $P_{\alpha}/B$ $P_{\alpha}$ Kc& ([V] Lemma
$5.1)_{\text{ }}$
(i) $\alpha$ $P_{\alpha}=(P_{\alpha}\cap K_{\mathbb{C}})B$
(ii) $\alpha$ $P_{\alpha}/B\cong P^{1}(\mathbb{C}.)=\mathbb{C}\mathrm{u}\{\infty\}$ 2
3 ( $P_{\alpha}$ KC)oC (P\mbox{\boldmath $\alpha$}\cap KcK
1 )
(iii) $\alpha$ $P_{\alpha}/B$ 1 $P_{\alpha}$ Kcm
3.1 32
34 G $g$ $gP_{\alpha}/B$ (gP\mbox{\boldmath $\alpha$}g-l\cap G\tilde 0ffi
74 L3
4.1(i) $S_{k}$ $S_{\mathrm{o}\mathrm{p}}P_{\alpha_{\mathit{1}}}\cdots P_{\alpha_{k+1}}$
(ii) $S_{k}’$ $S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{t}}\cdots P_{\alpha_{k+1}}$
duality ([M3]) (i) $S_{k}$
KcK $T$ $\mathrm{c}o\dim_{\mathbb{C}}T>P-k$ [V]
Lemma 5.1 ( $\mathrm{c}.\mathrm{f}$ . $[\mathrm{G}\mathrm{M}1]$ Lemma 9.1) $S_{\text{ }\mathrm{p}}P_{\alpha_{\ell}}\cdots P_{\alpha_{k+1}}$ $T$
$S_{k}$ $S_{\mathrm{o}\mathrm{p}}P_{\alpha_{\ell}}\cdots P_{\alpha_{k+1}}$





$I_{m}(x)$ $\mathrm{A}_{1}$ A2 $I_{m}(x)=A_{1}\mathrm{U}A_{2}$
$B$ $A_{1)}$ A2 BA $A_{1}P_{\alpha_{m}}$
$A_{2}P_{\alpha_{m}}$ $I_{m}(x)P_{\alpha_{m}}$
$A_{1}P_{\alpha_{m}}\cup A_{2}P_{\alpha_{m}}=I_{m}(x)P_{\alpha_{m}}$
$A_{1}P_{\alpha_{m}}\cap A_{2}P_{\alpha_{m}}$ $A_{1}P_{\alpha_{m}}$ $A_{2}P_{\alpha_{m}}$ $g$
$gP_{\alpha_{m}}$ $I_{m}(x)$
$gP_{\alpha_{m}}\cap I_{m}(x)=$ ( $gP_{\alpha_{m}}$ $A_{1}$ ) $\mathrm{U}\acute{(}gP_{\alpha_{m}}\cap A_{2})$
2 $gP_{\alpha_{m}}$ $A_{1}$ $gP_{\alpha_{m}}$ $\mathrm{A}_{2}$ disjoint union
$(gP_{\alpha_{m}}\cap A_{1})/B$ $(gP_{\alpha_{m}}\cap \mathrm{A}_{2})/B$ $\mathit{9}P\alpha \text{ }/B$ (gP\mbox{\boldmath $\alpha$} I\cap GR)0\sim
3.4 $f$ $I_{m}(x)$
(ii) $S_{0}/B$ $S_{0}’/B$
$C(S_{0})=$ { $x\in G_{\mathbb{C}}|(xS_{0}\cap S_{0}^{l})/B$ }
$=\{x\in G_{\mathbb{C}}|xS_{0}\subset S_{0}’\}$
$C(S_{0})_{0}$ [WW] ( $S_{0}’$ ) cycle space
$D\subset C(S_{0})_{0}$ ( $[\mathrm{G}\mathrm{M}1]$ , [M6] )
$x\in D\Rightarrow xS_{0}\subseteq S_{0}’$
8$x\in D^{cl}$
$xS_{0}\subset S_{0^{cl}}’\subset S_{\mathrm{o}\mathrm{p}}’P_{\alpha_{\ell}}\cdots P_{\alpha_{1}}$





$xS\cap S_{k}^{t}$ $I_{k}(x)=xS^{cl}\cap S_{\mathrm{o}\mathrm{p}}’P_{\alpha\ell}\cdots P_{\alpha_{k+1}}$ (4.2)
$x\in C(S)$ $xS\cap S’$ $G_{\mathbb{C}}$
S\sim $S’$
$xS$ $S_{k}’$ G (4.3)
$xS\cap S’=(xS\cap S_{k}’)P$
$xS\cap S_{k}’$ (4.4)
$x\in D^{d}\cap C(S)$ (4.1), (4.2), (4.3), (4.4) $I_{k}(x)=xS\cap S_{k}’$
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